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Description 

CROSS REFERENCE TO RELATED APPLICATIONS 

.• • nonnfiis PatentapplicationSerialNo.09/1B3,219,filedOctober 
[0001] Thispatentapplicationisacontinuat.on-m-partofU.S.Patentappl.ca 

29, 1998, pending (EP-99308408.6). 
TECHNICAL FIELD 

BACKGROUND ART 

,00.3, »m ,*» * » - -* «* «-* - 

,„,„«, l,om a pUun. The pl.num ^0,eLE^»steBr*m«VII.».ocl««lw,«,ano ! zl 9 

carrying signals cause one or more selected elements to heat up , m a ^ such res|stor e , ements 

capabilities on the medium. gubs t ra tes including bond paper, copier paper, and other cellulosic 

the surface of the paper being printed on. „ takes for the ink t0 dry, the longer 

can lid to bleed and halo. Bleed and halo occur as colors m x bo on th ^ ^ ^ ^ co)ore 

in the paper. The ter^ "Weed" an^ 

are printed next to each other, it ,s des.red that the bonter Mm ^ ^ cQlors b es 

o, one color into the other. When one color does the term « blee d« in the prior art, which often 

lagged, and this is called bleed. This is ,n ^ When **" ed " f 

defines "bleed" in the context of ink of a "J^^^^^ ink causing a whitish edge to form n 

?ape Heated platens add costtothe ^'^^^^Z^^^ of the "* WD 
« Ln a plain paper. Another way to reduce Med J^SJg^ft. print quality of the ink). Nevertheless 
However, increasing the penetration '^^^^L importance of color text quality. However, print 

with the coloring agent in a second ink compos^ ^ ^ y g pA No 5j198 , 0 23 wherein 

[0009] Asolutiontothespecrf.cproblem of blacktoyenowco. at concentrations ranging from about 

mu.Uva.ent cations such as ca.cium chloride and magnes ™ and black inks . However, it has been 

, to about 10 wt % to yellow cationic inks to preven t bleed be y ^ composjtions dl ,ce 
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*• presence of a dispersing agent, and both inks must have ^^**^ h . ink-jet ink is formulated to 
X A method to oontro, bleed is also ^ 

.nnronriate oH Migration of the ink having the pH-sensitive dye is i prevem y ^ {q comp|ete ^ 

r00131 While there have been many attempts by mausiry -v> v when inted on p , aln papers as 



SUMMARY OF INVENTION 
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nrovSed- they comprise certain colorants propylene glyco t buty^ etner Qf a)| components 1S 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] 
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Figu „ 2 is a wee dkmM ^ J^STln „= Mack ». A «*. expl.i.ing the d«a po.nl. A, ' »• 
and pH sensitive polymer (Balance ) v 
and E is shown in the Example. 

DETAILED DESCRIPTION OFTHE INVENTION ^ ^ 
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b ,eed between the inks without degrading pen reliability. 

2T The powers of this invention can be random J . k ^^f^^X^l 
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LrvlateandN-[3-(dime^^ , sutfa te, nitrate, and the like. Hydrophob e 

oreferably from about 1 ,000 to about 1 2,000; more preferab y f ° m abo J 3 ^ hen solubilized in wa ter yet will effectively 
a fp o^dld in sufficient amounts to provide a f^^^SL appropriate ions. Thus, polymers may 
p eciptote and flocculate the pigment upon he c » of m above monomers ^ 

b;:"^ — ° f more than one w 
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r 

-c- 

I 

H 

0=< f . 

OH 

aromatic, or cyclic chain and may contain ester, ether .am ne o ^ |ong ^ ^ group has pKa 

Sogen or a halogenated ^W^J^?™^,^ or unbranched, alky., aromat,c, or 

ro0251 The acidity, measured by the acid number, of these po.yme When ^ p0 , ymers 

reirUfrom80^0m g KOH/gofpoiy = ^dary, and/o r tertiary amine 

have X-type monomers without acidic group .and the R 2 gr P ^ basjc njtrogen per ranges 

functional the amount of ^^^^'^^ 6 2 meq/g and " wm ^ ***** 
from between aboutl to about 7 meq/g, preferaory aoou 

about 1 .5 to about 3.5 meq/g. tjon are not tended to limit the scope of the 

[0026] Thefollowingexamplesofpolyme.st« 

nvention.Monomerratiosaregiveninweightper^ acrylate> a jd number 

.1 R-Q2 acrvlic acid:butyl acrylate, acid number 62 mg KOH/g, dj im me thacrylic acid:ethyl acrylate, 

65 m S 0 12-.88acry.ic acid:ethy. acrylate, acid ^^S^^ -id number 1 25 mg KOH/g; 
fcidLberV mg KOH/g; e) ;** 0 ^ acid number 125 mg 

Sr?L c ^ 

S^rJdS are p „ sensitive. These carbonated .or 

roo271 Polymers that have acidic groups, such as carooxy nme g i h . H ^ epen dant solubility. As the pH 

Sise acidified, powers w^ 

is iowered and the carboxylate groups become prctontf ed he s W ^ ^ here , n , d 

also carry a net anionic or nonionic charge. s what „ essen tially a boundary 

[0028] While not bound by theory, it is of incompatible ions in one of the inks 

E'the drastic P H conditions of the twc \^^^SZJ^V^^^^^ MmWM 
bring about the desired effect (bleed ^l^^Zor under printed onto each other, 
as improved dry time is also observed when the inks are , own a 4 ^ have a mucn grea ter 

m0291 A sh0Uld b6 ment ' 0ned ttet US ' n9 * .J 1 oH change caused by the pH of the paper medium. 

Eon the solubility of the pH-sensitive V^^^^M tha/is buffered at a P H of 4. Thus. 
Paper-induced pH changes in the ink are small com P are ^° n C ^ 
whEsthoug£ 

a second ink, having a P H low enough to bnng^^^ il, blee d and halo reduction, 

polymer-incompatible ions, is used to bnng about th J ' hay a |owerpH than the first ink, it is also 

[0030] While the specific example given ,s directed t the se of an in 9 ^ jnk would have the 

possible to employ an ink having a higher P H han the rttf . nk n th ^ ^ & ^ pH fay 
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dispersing pigments that have been modified to ^J^J^J^ of about , , 0 3 units. Further and near 
[0031] The effect on bleed and dry time may be , see at about 4 10 5 units . However, these 

complete control of bleed results when the pH ^J^ 1 ^^^,^ those disclosed herein; with more 



than 4 units. 
Glycol Ether Solvents 
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!-„ J ,,he,. Th* colons ™» lu*»r ^ ™^J^^J^Z*Ul«»*™ *>l°*> 
logues of polypropylene glycol) alky* ethers. 



Colorants 



[0033] in one embodiment herein the black P^ent is dispe-d ^£^^^J^S^ 
LgentSuchblackpigmentsindudeanyblack^ 

for example, the Joncry® polymers available ^^^SS.. For a more complete discussion of black 
exhibiting anionic charges may be emp oyed urv ™ ' s _ App|ication , Serial No . 08/567,974, recently 



exhibKing anionic charges may Serial No. 08/567,974, recent* 

pigments and anionic dispersants see U. S. Pat. No. b,i bi ,wo * 
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Color biacK rw ^, uuiui Ljia^rx . . 

Special Black 6, Special Black 5, Special Black 4A, * nonjonj cationic , ani0 nic, or 

the invention. Thefollowing pigments are ava ablefrom BASF ^|,' eL J 70i HeHogen© Green K 8683, 

Blue NBD 7010, Heliogen® Blue K 7090, Hel,ogen® Blue L 1 F Pa oger^ B,u ^ 9 ^ ^ 

and Heliogen® Green L 9140. The followng pigments are jnradab ° won Thefo||owi 
Monarch®1100, Monarch® 1000, Monarch® 900, ^^^^S^ Chromophtar® Yellow 
pigments are available from Ciba-Geigy: Chromophtal® Ye Jow3G^ ^^J^ M onastral®Violet B, Monas- 
8ilgrazin®Yellow5GT,lgralit^ 

traced B, and Monastra® Violet Maroon B. The '^.f^ R-1 01 . The following 

V, Printex 140U, and Printex 140V. The following ■^^^^^^ Q y BrM V»f^M 
pigments are availablefromHeubach:D«^ 
pigments are available fromHoechst.PermanenmnowGR^ 

Yellow NCG-71 , Permanent Yellow GG, HansaYe ow RA ; Hansa Bnll ™ Hostaperm® Yellow 

Yellow HR. Novoperm® Yellow FGL, Hansa BriHian ^^^^ Perm anent Rubine F6B. The 
H4G, Hostaperr^ Yellow H3G Hostapern^Or^^^ ^ QuM Red R6700 , 

SSSr RS^f^^rr^ « avalla^rom Sun Chem: L74-1357 Yel.ow, 

sr^s^^^ 

U include the sulfonate and carboxylate dyes, J^^^^^S^ Blue 29 (sulfonate), Acid 
Specie examples include: Sulforhodam.ne B J^^^J^S Acid Yellow 29 (sulfonate), Acid Yellow 42 

^Se^^ 

^°Se e i 2 ^ a " ^ ChemiCa ' 

^One,peofpreferred colorant employe. 

that encompass a " organte 
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Ua*gr W o«np* 1 n 9 « M a.n= ^"'^^L medium. The ionic gmup may be anions, 

groop. TM ionBable groap » "» «»' ™» !""£EXo I or unsubstiluted. Examples MUto plwyl « "apthyl 

Ir^r ^«sjsyssu* -. — * -* — ~ 

ammonium, or phosphonium group. thpniamentC an either be anionic or cationic in character. As commercially 

Urnitts and methods ol aoaahing the ^'"^g^s portion; however, this listing is M islanded to limit 
[00441 The Knowing pigmepre are .pad ™ b , surtao. moditied lor me purpose £ 

L loaeolioo. The lowing Pigmema a»a,laUelm^ 

pee in this insertion: Monaroh® 1400, MOrt*M> ^ ava||ab ,„ „ om M „ rtan m «, be .ppro- 
880. Monareh® 000, end Monarch® 700 U ^™™-S Raven 5000. and Ras.n 3500. The lollow w 
p,ia My surtaea modilied: Rae.n 7000. Ra.ee 5750, * 25 °; ™ fflad< m 2V CM Black pw , 

Lrts are available from Dagusa.t Color Blank FW MO, Color BBCK h ^ a> , B|ack ^ 

S* Black FW ,8. Color Bio* CJJ, M ™ »£5S5!- R.,0, ,e nvail.bi.lrbm DbPnrt. Cab- 

ink- jet Ink Vehicle - 

^ The—,—— ^^^^ 

4,770,706; and 5,026,755. invention includes the colorant (about 0.001% to 

[0046] A typical formulation for an ink useful « PjJJJ 1 J ™ 2Q ^ preferably about 0.01 to about 7%, 
Lbout 1 0 wt%), one or more glycol ether so ^ <^^jj£2t* surfactants/amphiphiles (0 to about 5, 
Lre preferabfy about 0.01 to ^^l^" "! ?* contain the polymer(s), present in an 
preferably about 0.1 to about 2 wt%), and ^f^^^l^^ from about 0.1 to about 3%. 
amount of from about 0.1 to about 1 0% by wt of the ,nk "^^JESTS formulation of the ink. Classes of 
[00471 One or more additional cosolvents may > e 
Lolventsemployedin^ 

diols, caprolactams, lactones, formam.des, acetam des nd long c o{ ^ Qf ^ 

in the practice of this invention include, but are 

of 30 carbons or less, 1 ,2-alcohols of 30 cart ons^ r less ^3 a coh QS unS ubstituted formam.des, sub- 

or less, N-alkyl caprolactams, ""sub^uted c^rol actems, ubsm ^ ^ ^ preferably „ 

stituted acetamides, and unsubstrtuted acetam,de^Specrf,c exam P 2 -pyrrolidone, 2-ethyl-2-hydroxymethyl- 

the practice of this invention include, but are no limrted to, 1 ^^^™ M *o<*. The cosofvent concentra- 
1 3-propanediol, diethylene glycol, ^^^^o*^^ being preferred, 
tion may range from about 0.01 to about 50 wt %, ^^^^^n^he vehicle of the ink. These surfactants are 
0048] Water-soluble surfactants may be f^.^^^Z^ or intended to become part of the 
'added as free components to the ink ^^^^Z are divided into two categories: (1) non-ionjc 
polymers described herein. For conven.ence, exa ^^°!^Q, T0Ls whicn are alkyl polyethylene oxides available 
and" amphoteric and (2) ionic. The former class ^^^^ sur , a ctanl available from Rohm ft Haas 
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~SS2Z2£S£=2--"~~~ — — 

»:S£SSKKsr.s- • 

textiles, wood, and plastic. 
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Series® 2000C ink-jet printer. . ^ and unde rprinted with a 25% color densrty or an 

fo0531 in this example, the black inks are printed at 100/. « ^ nlc acid , , . 75 %Tergitol 15-S-7, 4/» 

EUo..ow.ng composition: 7£ the balance is water Th* 

KOH Na-Direct Yellow 132 dye (Abs = 0.12 at tu u desiqne dforthe Hewlett-Packard Professional benesw 

Sered atoH 4 The yellow ink is filled into acolor 'nk-)etpem dM »9 ne densi ^ black gra ph.c and unde 

55 all print samples. 
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% PtB 


% Polymer 


ury i iff it? oov-m 


Black- Yellow Bleed (mils) 


A 


0.5 


0.7 


1.9 


0.88 


B 


0.5 


0.35 


2.4 


1.08 


C 


2 


0.35 


1.9 


1.04 


D 


2 


0.7 


1.5 


0.33 


E 


1.25 j 0.525 


1.9 


0.83 



Example 2 

Table 2 



Ink Formula 


A 


B 


C 


D 


E 


2- Pyrrolidinone 


10 


10 


8 


8 


10 


Liponics EG1 


4 


4 


4 


4 


4 


PtB 


2 


1 


2 


1 


0 


Balance 47 


1 


1 


1 


1 


1 


Surfynol 465 


0 


0 


0 


0 


0.1 


Dry time (sec) 


21 


26 


19 


29 


55 
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significantly faster than the ink that does not contain PtB. 
INDUSTRIAL APPLICABILITY 

im TO m «* „ reducng «y «™ «. — * -»*d » « . in P«H> »■ » 
those utilizing pigment-based inks. 
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Claims 



comprises monomers having the following basic structure: 



rr 



L- H R3-»Y 



55 



Jf u„r = r r substituted or unsubstituted, branched or unbranched, 
wherein R, are independently selected rom H o ' 8 J^e ed or u functionalilies; r 2 | 8 a 

alky., aromatic, or cyclic chain, optionally ^^^^1^^^^ gr0U p having a pK a of from about 
groupse.ectedfrom the group — 
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a*., .nd mixtures .here* 
„„ rtm a»«65toab OU t400mgKOH/gofpo^er. 

mide, and mixtures thereof. 

,• , r. ai m 5 wherein the amount of basic nitrogen in said polymers, measured 

AninKfoHnMetpnn^^ 
fromthegroupconsistingmethyles^ 

propyl acrylates, propyl methacrylates, butyl a ^ s ^^ » derivatives of cyclohexyl acrylates and meth- 
Lthacrylates.oyolohexy.acry.ates '^^^2St^ acryiate, isoooty. acrylate, isodecy. acr- 
acrylates.ethylhexyl acrylates,^ 
ylate.dodecylac^late.tridecylme^ 

Lthacryiate, benzyl methaorylate a-butoxyethy ^ acrylate a|kyl estere of cro - 

basic structure: 

35 
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— 1 Y 



OH 

Jt u„ ra r r substituted or unsubstituted, branched or unbranched, 
wherein R, are independently selected ^^^^J^*. or amide functionalities; n is from 0 to 
alkyl, aromatic, or cyclic chain, optionally "^JJ^J^ about 7 . 5; and R 3 is a C r C 18 substtuted or 

or amide functionalities. 

glycol) alkyl ethers, and mixtures thereof. 
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an acid number of 1 40 mg KOH/g of polymer. 
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Patentanspruche 

weist: 



r- Ri R i n 



L-H R2-" x 



■A-A- 



L-H Rs-'y 
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u ,w .inor r C . substituierten oder nichtsubstituierten, verzweigten oder un- 
wobei die R-| unabhang.g aus H auwowfthlt sind und optional eine Halogen-, Ester, 

verzweigten, AlkyI-, aromatischen oder zykl.schen Kette Wwanrt ® ^ ahlt lst| die aus 

Ather-, Ln- oder Amidfunktionalitaten enthaften R, Zls^eZ^S, ein prim-s Amin, ein 

einer Moietat besteht, die eine Karbonsauregruppe m.t einem pK von etw 5D . , substituierte oder 

sekundares Amin, ein tertiares Amin oder Mischungen ^^^ U ^^ K J e ist 8 die optional Ester-, 
nichtsubstituierte, verzweigte oder der Glykolather Propylen-Glykol- 

Ather-, Amin- oder Amidfunktionalitaten enthalt, dadurch gekennzeicnnex, aao 

t-Butylather ist. 

^cSure, 2-Brornacry.s a ure und Mischungen de-selben umfaBt. 

Ei „e Tlnte zum Tmtenstrah.druCen gemaB Anspruch 1, bei der die Po.ymere eine Aciditat, gemessen an der 
Saurezahl, von etwa 55 bis etwa 400 mg KOH/g Polymer aufweisen. 

EineTintezumTintenstrah ^^^S^SK 
amid und Mischungen derselben aufweist. 

-q ,„„„„„h 5> hPi der das Polymer hydrophobe Monomere aufweist, die 
Eine T.ntezumTintenstrahldrucken gemaB ^ Methacrylsauren, Ethyl-2-(Bromme- 

aus der Gruppe ausgewahlt sind die ^clte Bu^ethaoryiaten, Isoamylacryiat, He- 

thyl)-Acrylat, Propylacrylaten, Propylrneth ^late" J$ u W a ^ n ^ te ^Ikylderivaten von Cyclohe- 
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Basisstruktur aufweisen: 



-c- 
I 

H 



-c- 

I 



(CH 2 )„ 

o=c 

OH 



— 1 x 



H Rj 



— » Y 



ii . wr c cubstituierten Oder nichtsubstituierten.verzweigten Oder un- 
wobei die R, unabhangig aus H oder emer C- , - C 18 subs* tujne ( ^ ^ Amm . oder 

verzweigten, Alkyl-, aromatischen ^jj^ji, die Gruppe einen P K a von etwa 5 bis etwa 
Amidfunktiona.ft^^^^^ 

, Eine.ntezurnr.ntens^druc.engern^ 

ESS von Po^(Propyiengly k o,)-A lk yiathern and Mischungen derseiben. 



Revendi cations 



1. 



la structure de base suivante : 



— C- 



H R 2 - J x 



-C— C— 
I i 
I— H R* 



matique ou cyclique, en C r C 18 , substituee ou non subs t tuee ramn ^ |e pe ^ 
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ether de propylene glycol. 

methyle halog<§n6, ou de leurs melanges. 
3. M poor ^ P«r „ «n- —J. — ^ J ^* SStSX^ 

de leurs melanges. 

4 Enore pour Impression par jet tfencre selon .a revendication 1 , dans laquelle lesdits poiymeres ont une acidite, 
IZSZIZ*™ d-acide! d'environ 55 a environ 400 mg de KOH/g de po.ymere. 

, Encrepour.^pressionparietd'encrese.oniareven^ 

methacrylique, de racrylate "■y^f""?^ acrylates d , hexyle , des metha- 

des acrylates de butyle, des methacrylates de butyle, de I acrylate d ' is °^ e ' des derives alkyle des acrylates 
crylatesWxyle.desacrylatesde 

et des methacrylates de cyclohexyle, des acrylates <^h"£> ™ma ry ^ methacrylate 

de trimethylhexy.e, de .'acrylate d'isoocty.e de a °^ e ^ du methacrylate 

de tridScyle, de .'achate d'octadecyle de ^cryla 1^2%^^^ de 2-butoxyethyle, de 
de phenyle, du methacrylate de benzyle. de I acrylate de ^ b ^°^ y ^ , ^acrylate d'ethylene glycol, 
rac^ate de 2-ethoxyethyle, de .'acrylate ^f^^^ e n N-dimethylacrylamide, du N-isopro- 
de I'acrylate d'hydroxybutyle, des esters <f a kyle de ^^^J^^i, Z N-(isobutoxymethyl) 

8 Encre pour .'impression par Jet d'encre selon ,a revendication 1 , dans laqueile led* poiymere comprend des mo- 
nomeres possedant la structure de base suwante : 




r r 



H 

H Rj 



— ' Y 



m 

H (CH 2 )» 
OH 

matique ou cycl.que, en 0,-0,8, substitute ou non s |a q . |e groupe 
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amine ou amide, 



, L gro*. PO"»« - ** ^SSS^t^S™ d. alkyl «he» d. 

d'impression. 

,,„,^ppp»^ 
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Fig.1 
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Fig. 2 
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